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Validation Method of Automated Test Equipment Software
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Abstract DTaQ has managed the software quality of weapon systems in the mass production stage.
Automatic Test Equipment (ATE) is used to measure the quality of weapon systems in the mass
production stage. Managing ATE quality is key factor for quality management because acquisition of
weapon systems is hugely affected by results of quality measurement by ATE. This study includes the
selection of ATE and validates the ATE from a software perspective. In this validation, we used the
functional suitability quality characteristic in ISO/IEC 25023. Functional suitability is composed of
functional completeness, functional correctness, and functional appropriateness, which are quality
sub-characteristics. We suggest evaluation criteria for each quality sub-characteristic and validate ATE
according to the suggested criteria. From a functional completeness perspective, we evaluated whether
there is any missing function. From a functional correctness perspective, functional errors were
evaluated. From a functional appropriateness perspective, we evaluated whether functions serve the
purpose of a quality test. According to the evaluation, we confirmed functions that are needed to
improve and suggest quality improvement measures. With evaluation of ISO/IEC 25023 quality
characteristics, we could test ATE systematically and obtain reliable results. If we validate ATE SW
consistently with the method in this paper, then we could contribute to quality improvement of a
weapon system continuously in the mass production stage.
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Table 1. Functional suitability in ISO/IEC 25023 for
ATE validation

Quality Quality

. - Evaluation method
Characteristic | Sub-characteristics

Evaluate if there are any
Functional missing functions among

completeness function list in

standardized documents

Evaluate whether check

Functional ) .
i functions work without
Functional correctness Lo
L ambiguities and errors
suitability
Evaluate whether the
results generated by the
Functional execution of the
appropriateness function meet the
purpose of quality
inspection

ol
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( Presenting SW evaluation method )
by using ISO/IEC 25023
characteristics
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Selecting ATE and analaysis
of ATE functions

.
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Applying evaluation method to
SW in ATE
\ V.
- ~
Analysis of effectiveness and
limitations
. Wy,

Fig. 1. Schematic diagram of research
process
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Table 2. ATE HW/SW specifications.

Category Details
CPU Intel i5 @1.6GHz or above
Memory 1GB DDR3 SDRAM or above

Network Interface

Controller Ethernet 100Mbps 1 Channel or above

Operating System Windows 10

Programming

language C CH+
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Table 3. Category of ATE functions for weapon test

Subject Major check items

- Status of wired communication (RS422,
Ethernet)
- Status of Wireless communication(GPS)

Communications

- Status of controller unit power

Control - .
. - Status of sensor signal, sensor functions
unit . h I
- SW/algorithm version verification
- Check weapon's activity according to
Operation control command
of weapon - Check calculated variable results with
system expected values.

- Reports results
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ISO/IEC 25023 perspective

@ Functional suitability II-
- Functional completeness
- Functional correctness

— Functional appropriateness

#* Considering that testing resulis
meet the evaluation criteria
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[Seuings || Roports

4.2 ATE SWe| &3

A7 ATE SWE= 99] Fig. 29} 72 HQto g A
Skt ISO/IEC 250239 71543 7102 ATE
SW9| 75-& AAsH= Zlolt}. o] Zgo] 1 E SW=

Mol TS YYeHFE A5 B %}%ﬁ}ﬁq
zau ATES] 715l Tiet AL SRse} 7]et Fstel
52 A28 Fushr
isande) BAEAY R, 7
715484 THOIA ATE SWE A% 247} 7j4lo] 1
St o] SHelg % ASet.

= a2

421 J|SENE HSE

ATE+= Table 33} o] o F71AA 9] SAVSHIE
AHsh= 7150l AUtk ATES] S71A1A] BAH 7ls
o] Aoz FAsI=A AU A Fig. 33 2ol
F71AASH ATES 85k A BAAY] a2 4
T HOPIE Z8ot] THIe R Aldsiilth

€ Error

User notification was

Weapon
system
Disconnecting A communication cable created in program properly

to introduce fault situation

Fig. 3. Normal operation of ATE function
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Fig. 2. ATE validation method with signal simulator and functional suitability in ISO/IEC 25023
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